INTRODUCTION
Among the benign tumors of the peripheral nerves, one specifi c group originates from Schwann cells. The group is currently divided into two subtypes: neurofi bromas and schwannomas. Schwannomas are characterized by the presence of specifi c hypercellular areas known as Antoni A areas, with frequent nuclear palisading arrangements (Verocay bodies), and by less dense reticular areas called Antoni B or reticular-type areas. 1, 2 They are rare neoplasias, and are usually single encapsulated lesions. They occur in the head and neck region in approximately 25% of the cases, and are sometimes associated with Von Recklinghausen's disease. 3, 4 OBJECTIVE The present study aimed to retrospectively describe our experience with 21 patients with head and neck schwannomas, the diagnostic methods used, the surgical decisions and the treatment outcome, and to analyze the data and review the literature available on this type of tumor.
MATERIAL AND METHODS
Between 1980 and 2003, 30 consecutive cases of benign masses in the head and neck that were suspected to be benign schwannomas were treated at the Head and Neck Surgery Service of the Department of Surgery, Universidade Estadual de Campinas (Unicamp), Brazil.
The inclusion criteria for this study were that the patients should not have had any previous treatment and that their postoperative histological diagnosis confi rmed that the mass was a schwannoma. In the end, nine patients were excluded: fi ve had had previous surgical treatment and three did not have histological confi rmation that the mass was a schwannoma (in these cases, the diagnosis was plexiform neurofibroma), while one patient refused surgical treatment.
The preoperative diagnostic tests always included imaging examinations, and computed tomography was the method most commonly used (nineteen cases). The other imaging examinations used were magnetic resonance (MRI) in four cases and arteriography in two cases. Fine-needle aspiration biopsy was used in twelve cases.
The treatment of choice was conservative surgery, in which the main nerve trunk was preserved whenever feasible, with resection of the mass alone. Postoperatively, the data on surgical complications and nerve defi cits caused by tumor resection were evaluated.
A review of the literature available on the topic was also carried out.
RESULTS
Among the 21 patients analyzed, 13 (61.9%) were men. The patients' ages ranged from 16 to 72 years. Three patients (14.2%) were aged 20 years or under, ten (47.6%) were between 21 and 40, fi ve (23.8%) between 41 and 60, and three were over 60. Four patients (19%) had family or personal histories of type I neurofi bromatosis (Von Recklinghausen's disease), but there was no association with other preexisting conditions.
For propaedeutic purposes, fi ne-needle aspiration biopsy was performed in 12 cases. In nine of these cases (75%) the results were inconclusive, and in the remaining three (25%) the results differed from the fi ndings obtained from the surgical specimen.
Among the nerves affected, the brachial plexus was the tumor site in fi ve cases (23.8%), the vagus nerve in three (14.2%) and the sympathetic chain in four (19%) (Figures 1  and 2 ). There was also one case affecting each of the lingual, recurrent laryngeal and cervical plexus nerves, respectively (4.7% each). It was not possible to identify the nerve of origin in six cases (28.6%) ( Table 1) .
The surgical procedure performed in 16 cases consisted of enucleation of the neoplasia. In three patients (14.2%), associated (cervical or axillary) node dissection was performed. In fi ve cases gross intraoperative perineural invasion was noted, requiring complete resection of the neural segment involved.
Nine patients (42.8%) presented neurological sequelae during the postoperative evolution. Of these, four underwent complete resection of the nerve and fi ve underwent tumor enucleation. Five of the nine cases of neurological sequelae (55.5%) were associated with Horner's syndrome (due to resection of the sympathetic chain). Two patients (9.5%) developed postoperative dysphonia. In three cases (14.2%), the anatomopathological examination indicated the presence of malignant schwannoma.
During the clinical follow-up three patients died: one due to hemorrhage during surgery, another from postoperative pneumonia and the third due to local-regional recurrence (malignant schwannoma). The average length of follow-up for the 19 surviving patients was 6.2 years. During this period, clinical examinations showed that fi ve patients (23.8%) developed new neurogenic tumors.
DISCUSSION
According to the literature, [1] [2] [3] [4] schwannomas are equally distributed between the genders, and this fi nding was confi rmed by the present study. In terms of age, the greatest incidence in our study was between the third and fi fth decades, which has also been described by other authors. [4] [5] [6] [7] [8] The incidence of type I neurofi bromatosis in such cases has ranged from 8% to 18% in the literature, 3, 4, 8, 9 and was found in 19% of the cases studied here. In cases unassociated with neurofi bromatosis, schwannomas are seen clinically as solitary slow-developing lesions that show symptoms only when large areas have been affected.
Fine-needle aspiration biopsy has drawbacks in terms of accuracy, as described by Zbären et al., 7 and does not constitute an effective means of preoperative diagnosis.
The low incidence of schwannomas is also refl ected when the anatomical sites involved are considered. In the case of the brachial plexus (fi ve cases in our study), 147 cases had been published up to 1987. 8 The cranial pairs most affected by neurilemmomas are the ninth, seventh, eleventh, fi fth and fourth, in order of frequency. 10 The vagus nerve, which was involved in 14.2% of our study, can be said to be an infrequently affected site: up to 1989 approximately 70 cases had been described in the literature; 3 the fi rst was described by Sekiguichi in 1926. Schwannomas of the sympathetic chain are even rarer, responsible for four cases in our study, and only 14 cases had been described up to 1997. 5 Other infrequent sites include the lingual and recurrent laryngeal nerves, cervical plexus, nasal and paranasal regions, 11 facial nerve, 11 posterior pharyngeal wall, 12 larynx, 2 thyroid gland 13 and other regions. According to Seppälä, multiple lesions may occur in 3% to 4% of the patients with schwannomas. 8 It is sometimes diffi cult to obtain a differential diagnosis between the originating sites. 14 The classical surgical treatment is enucleation of the tumor, with care always taken to preserve the function of the affected nerve. According to Valentino, 15 complete excision of the affected nerve was performed in 56% of the cases reported in the literature. Among the patients in whom the nerve was preserved, 64% developed permanent defi cits and 29% transitory defi cits.
According to the literature, approximately 4% of malignant schwannomas occur in cervical nerves. 15 In our study, the percentage of malignant lesions was 14.2%, possibly because the cases occurred at a regional referral hospital. Malignant schwannoma tumors differ from the benign type in their higher mitotic rate, the presence of necrosis, their infi ltrative appearance and irregular positivity for the S-100 protein. 16 Surgery is almost always the treatment of choice, since radiotherapy and chemotherapy are of limited effectiveness in these cases.
CONCLUSION
Schwannomas and neurofibromas are both derived from Schwann cells, but they differ from each another. They are usually solitary lesions, except in Von Recklinghausen's disease. Pain and neurological symptoms are uncommon, and become evident only at advanced stages. They are generally benign, and rarely recur. Preoperative diagnosis is sometimes diffi cult and differential diagnoses are widely variable. The possibility of neurological sequelae should always be explained during the preoperative interview with the patient. Surgical treatment does not always fully eliminate the neoplasia. On the other hand, because of its slow growth, it is unusual to observe local/regional recurrence. There has been very little discussion about these tumors in the literature, and their distribution is also controversial because of the small number of cases described. 
